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LIC RING 
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(57) Abstract 

Disclosed is a compound of fonnula (1.0) or a phannacoidcally acoqitable salt or solvate thereof. Also disclosed are 
pharmaoeotical compositions comprising a phannacentically acceptable carri^ and an effective amount of a compound of for- 
mula (XSSy. FkirCher disclosed is a method of treating alleigy (for example asthma), inflammation, hypertension, raised intraocular 
pressure (such as glaucomaX Lc a m^iod of lowering intraocular pressure, slewing disorders, states of hyper and hypo motility 
and addle semtion of the gastrointestinal tract, hypo and hyperactivity of the central nervous system (for example, agitation and 
depres^ott) and otiier CNS ctisorders (such as AlzheunecSi Schizophrraiia, and migraine) comprising ftHfnintgt#>r i«g an effective 
amount of a compound of formula (li)) to a patient in need of such treatment. 



FOR THE FUSPOSESOF &iFORBiAMOH ONLY 

of pamphlets publishing international 



Cbtfes used to identify States party to the PCX on the front 
applicatioas under the PCT. 



AT Ait^Ha 

At) Australia 

BB Borfatulas 

BE Belgium 

BP BitfUiuk Fdso 

BC Bulg^ina. 

Bl Benta 

BR BnuW 

CA. Canada 

CP C:kmtral Alcvpm RcpubGc 

GC 0»£p 

CH Swhn-rinnrf 

d CSOsiTlvoirc 

CM Cam\sr%3iaa 

CS CVccfiostovak'ia 

CZ CebcIi Rqpublic 

DE Ucnnany 

OfC D cnnia ffc 

ES Spain 

PI Fininnd 



FR 


France 


MR 


GA 


Gabon 


MW 


CB 


tloitBd Kingdom 


NL 


GN 


Guinea 


NO 


GR 


Gruccc 


NZ 


m 


'Hungary 


PL 


IK 


Irdoiui 


PT 


rr 


Italy 


RO 


JP 


Japan 


RU 


KP 


Donocrmic Pbople'^ Rcpttblic 


8D 




oT Korea 


SB 


KR 


RcputUic of Kansk 


SK 


KZ 


Koxakhston 


SN 


LI 


Uoctiteftticin 


SU 


LK 


Sri lunLa 


TO 


LU 


LtukCittbouf^ 


TC 


MC 


Monaco 


UA. 




MnifaBiTtrar 


US 


Ml. 


Man 


VN 


MN 







Malawi 
NdlicrlaiHls 



NcwZcalaod 
Poland 
Portugal 
Romania 

Rusian Fc&lcroUon 



Swudcn 

fiovak Republic 



f 



Sovicl Union 
Chad 

T(I£P 



United SCatia dC Amcrkn 
Viet Nam 



wo 93/12107 



PCT/US92/I0698 



5 



10 



IMIPAZOYLALKYL SUBSTITUTED WITH A SIX MEMBgHgP 
NITROGEN CONTAINING HETEROCYCLIC RIMG 



BACKGRQUNP 



Ha receptor sites are known and are of current interest to 
1 5 those skilled In the art-for example, see: West. Jr. et al.. "Blexponential 
Kinetics of (R)-a-[3H]Methylhistamlne Binding to the Rat Brain H3 
Histamine Receptor". Journal of Neurochemistiy, Vol. 55. No. 5, pp. 
1612-1616, 1990; West. Jr. et al., "Identification of Two Hs-Histamlne 
Receptor Subtypes", Moiecuiar Pharmacology, 38:610-613; and Korte et 
20 al., "Characterization arxi Tissue Distribution of H3 Histamine Receptors 
in Guinea Pigs by No-Methylhlstamine", Biochemical and Biophysical 
Research Communications, Vol. 168, No. 3, pp. 979-986.. 

Arrang et al. in U.S. 4.767, 778 (Issued August 30, 1 988) 
disclose a pharmaceutical composition containing a histamine 
25 derhrative of the formula: 

R4 Rs 
/=^C-C-NH, 



wherein each of Ri, R2, and R4, represents a hydrogen or a methyl, or 
30 Ri and R2 taken tx^ether represent a methylene, and R3 is a hydrogen, 
a methyl ora carbo)^. with the proviso that Ri. R2. R3. and R4 are not 
simuitaneousiy methyl groups. It Is disclosed that the derivatives 



SUBSTITUTE SHEET 



WO93/12t07 
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•2 



behave as complete agonists of the H3 receptors in rat brain and 
produce a maximal inhibition of release Identical to that Induced by 
histamine (approximately 60%). It is also disclosed that the histamine 
derivatives powerfully inhibit the release and synthesis of histamine by 
5 very selecUveiy stimulating the H3 receptors. Consequently, according 
to Anang et aL. the disrivatwas are likely to decfease histamihergic 
transmission In the digesth/e tract and in the nervous, cardiovascular 
and immune systems. Arrang et al. discfose that the derivatives can be 
used In theraf^ as a drug having sedative effects, as a sleep regulator. 

1 0 anticcmvulsant. regulator of hypotliafamo-hyp(H>hyseal seo'etion, 
antidepressant, and moduiator of cerebral circulation. According to 
Arrang et aL. inhibition of the release of inflammation messengers in 
various allergic conditions (e.g.. asthma) is expected to result from 
stimulation of the H3 receptors of the lung, ft Is further disclosed that the 

15 inhlbitibnof release of gastric his^ine is Dkeiy to exert antisecretory 
and anthilcerative effects. According to Arrang et al.. modification of 
release of the messengers of Immune responses is liiceiy to modulate 
the latter responses. 

EP O 338 ^ discloses compounds of the formula: 



20 



25 



/ \ I 



Derwent abstract 8&-273706M2 for EP 0 197 840 discloses 
imidazole derivatives of the formula: 
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wherein Ri is H, methyl or ethyt; R H or Ra; and Ra is 1-6C aDcyl. 
piperonyl, 3-(benziinidazoiorv1-yl)propyi, •GZ-NHRs or a group (i): 

-(CH.„-x-^ 0. 

5 

wher^n n is 0-3; X is a bond, O. 8. NH. CO, CHsCH or a group (n): 




10 R3 is H. methyl, halo. CN. CF3 or COR4; R4 is 1>6C allcyl. 3-6C cydoalkyl 
or phenyl (optionally substituted by methyl or F); Z is O. S. NH. N-m^yl 
or H<34; and Rs is 1-8C alicyl. 3-6C cydoallcyl (optionally substituted by 
phenyl), 3-6C cycloallcyl(1-3C)allcyl, phenyl (optionally substituted by 
methyl, halo or CF^. |:^enyi(1-3C)allcyi, nar^thyl. adamantyi or 

15 p4oluenesulphonyl. It Is disclosed that these compounds are 
psychcAropic agents. It is also disclosed that these compounds 
antagonise the histamine H3 receptors and Increase the speed of 
cert^ral histamine renewal. 

Denvent abstract 90-184730/24 for U.S. 4,925,851 

20 disdoses 2- or 4-(2-(1H-imidazol-1'yl)ethyl) piperidlne compounds 

useful as antitumour agents for inhibiting lymr^oma. sarcoma, myeloma 
and leulcaemia. The compounds have the fonnula: 




25 

wherein R is -CH2(CH2)m-Me> •CO-(CH2)iirMe or -CO-CMea-Ra; m is 2- 
18; R2 is H or Me; Ri is •(CH2)n-R3; " is 0-13; R3 is H, i-Pr or t-Bu; and 
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ttie floating group is at the 2> or 4- posUbn; vwth the proviso that (1) the 
sum of C atoms in Ri does not exceed 13; and ^) the sum of C atoms in 
R and Rt does not exceed 25. 

Denfvent abstract 90-180087/24 for EP 372125A discloses 
5 compounds of the formuia: 




wherein X is O or S; Ri is halo, CF3. CN, NO2. OH. or 1-6C Bikox^, R2 is 
1 0 1-6C ailcyr, aryl. 7-1 3C araUcyl. optionally sutistituted amino.or 5- or 
&memi3ered N-containing ring; and R3 is 1-6C hydrocarbyl. 7-13C 
araDcyi or 1-13C a^ It is disclosed that these compounds have alpha2- 
antagonist activ^ with no dopamine activi^ and that they are useful for 
treating depression and other related illnesses (e.g.. anxiety or cognitive 
15 disorders). 

Oerannt abstract 88-309195/44 for U.S. 4935417 
discloses compounds of the fomiuta: 
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wherein (according to U.S. 4935417) is aryl. lower alkyi, cycloaikyi or 
hydrogen; is aryl, lower ali^.or hydrogen: R3 is lower alkyt. hydroxy 
or hydrogen; R^ Is aryl or hydrogen; R^ Is aryl or hydrogen; m Is two or 
three; n is zero, one or two, provided that when R3 Is hydroxy, n is one or 
5 two: and q is zero, one, two or three. U.8. 4835417 cHsdoses that ttiese 
compounds are calcium channel antagonists useful for treating 
tnammals having a variety of disease slates, such as stroke, epltipsy. 
hypertension, angina, migraine, arrhythmia, thrombosis, embolism and 
also for treatment of spinal ftijuries 
10 Compounds known in the art include: 




RN 85651-90-7 RN 81345-39-3 

CA98(23):194919y CA96(1 7): 139642m 
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and 



RN 81345-38^ 
CA96(17):1 39642m 



Known compounds in the art also induds compounds of 



the formufa: 



wherein R (Tabie 1) is: 
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NO. 


fi 


Bti 




1 


>CHa 


106243-44-1 


106(1 1):84602r 


2 


•CH(CH3)2 


106243-45-2 


106(1 1):84602r 


3 


H 


106243-23-6 


106(1 1):84602r 


4 


-CrS)NHC(CH3)2CH2C(CH3) 


106243-93-0 


106(1 1):84602r 


5 


-C{0)NHCH(CH3)(phenyl) 


106243-90-7 




6 


-C(S)NH(p-chiorophenyl) 


106243-85-0 




7 


-C(0)NH(phenyO 


106243-77-0 




8 


-C(NH)N(CH3)(cyclopropyt) 


106243-73-6 




9 


-C(S)NHCH3 


106243-61-2 




10 


•CH2CH24>henyi 


106243-49-6 




11 


-CH2CH24>'fiurophenyl 


106243-67-8 




12 


benzyl 


106243-25-8 





Additionaily icnown compounds include: 

5 




RN 51746-84-0 RN 67319-35-1 

CA80(15>:82801a CA89(1 3): 109229V 



pcrAJS92/ioes« 
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(3) 



RN 58013-30-2 
CA89(23):197598t 

CA84(9}:S9553v ^C»s 



(4) 



RN 58013-29-9 
CA89(23):197598t 
CA84(9):59553v 




(5) 
HNL 



RN 58013-24-4 



^^^/=^CH2CH2 N-^ 



RN 18505-67-4 
CA72(17):90459v 
CA69(3):10467w 
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RN 46906-54-1 



(8) 



RN 46995-90-8 



and 



(9) 




RN 80101-09-3 
g CA96(1):6760b 

in view of the art* s interest in compounds whidi effect the 
Hs teceptors. novel compounds having agonist or antagonist acth^ on 
Hs receptors woukl be a welcome contrilHition to the art This invention 
10 provides Just such a contribution by proMing novel compounds having 
Ha agonist or antagonist activity. 

Rl IMMARY OF THE INVgNTION 

1 5 This Invention provides compounds of ttie formula: 
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HN. (C)p R* 



or a pharmaceuticali/ acceptable aait or solvate thereof, wherein: 

(A) m is an integer selected from the group consisting 
5 of: 1 and 2; 

(B) n and p are integers and are each indepmdentiy 
seiecledfrom the group consisting of :0. 1, 2, 3^ and 4 
such that the sum of n and p is 4 and T is aenmembered 
ring; 

1 0 (C) R3 and are each bidependently bound to the same or 

different carbon atom of ring T such that there is only one 
r3 group and one R-* group in ring T, and each R"*, R2, R3 
and R4 is independently selected from the group consisting 
of: 

15 (1) H: 

(2) CitoCealM:and 

(3) -(CKyq-R^ wherein q is an integer of: 1 to 7. and R^ 
is selected from the group consisting of: phen^. 
substituted phenyl. -OR^ -C(0)0R7 -C(0)R7 

20 -0C(0)R7, -C(0)NR7R8 cn and -SR7 wherein 

R7 and RB are as defined t>elow, and wherein the 
substituents on said substituted phenyl are each 
independently selected from the group consisting of: 
-OH, -O-CCi to C6)alkyl' halogen. Ci to aikyi. 

25 -C^ -CN. and -fsr02. and wherein said subsHtuted 

phenyl contains from 1 to 3 substituents; 
(D) RS Is selected from the group consisting of: 

(1) H; 

(2) Ci to C20 alkyi; 

30 (3) CatoCecydoalkyi; 
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(4) -C(0}0R7'; wherein RT* is tha same as R7 defined 
below except that RT* is not H; 

(5) .C(0)R7; 

(6) -C(0)NR7fl8; 
5 (7) allyl; 

(8) propargyl: and 

(9) -(CH2)q-R®, wlierdn q and R^ are as defined atMve. 
and when q is equal to 1. then R^is not or 8H; 

(E) R7 and R^ are each IndeperKlenUy selected from the group 
10 consisting oh H. Ci to Cs afl^, and Cs to Cs cydoaBcyi; 

<F) the dotted iine ( } represents a double bond that is 

optionally present when m is 1. and n is not 0. and p is not 
0 (1.0., the nitrogen in the ring te not tx>und directly to the 
carbon atom tiearing the double bond), and when said 
1 5 double bond is iwesent then R2 is at>smt; and 

(G) when mis 2, each Ri is the same or different substituent for 
each m. and each R2 is ttie same or differwit substituent for 
each m, and at least two of tlie sut>stituents Ri and/or R2 
are H. 

20 

Those skilled in the art will appreciate tiiat the total numt)er 
of substltuents on each of the -(C)n- and -(C}p- grou|3s is two. and that 
such substltuents are independently selected from the group consisting 
of hydrogen. R^ and R^, such that there is a total of only one PP and one 
25 R4 sub^uent Jn ring T. 

This invention also provides pharmaceutical compositions 
comprising a pharmaoeuticaiiy acceptable carrier and an effective 
amount of a Compound of Formula 1.0. 

This'bivention further provides a method of treating allergy. 
30 (for example asthma), inflammation, hypertension, states of hyper and 
hypo motility and addle secr^icm of the gastro^estinal tract, hypo and 
hyperactivity of the central nervous system (for example, agitation and 
depression) and other CNS disorders (such as Alzhelmers. 
Schizophrenia, and migraine) comprising administering an effective 
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amount of a compound of Foimula 1.0 to a patient In need of such 
treatment ^ 

PFTm\ FP pPg^iPTIQN OF THF INVENTTON 

5 

As used herein the fbllowfng temis have the following 
meanbige uniess indicated otherwise: 

alM - represents a straight or branched, saturated 
hydn>caif}on chain having from 1 to 20 carbon atoms: 
to (^cloaD(y! - represents a saturated carbocydic ring having 

ftom 3 to 6 cart)on atoms; 

halogen (halo) • represents fluoro. chloro, bromo or fodo; 

DMF- stands for (N. N-dlmethytforamlde): 

LDA - stands for lithium diisopropytamlde: 
1 5 PDC - stands for pyildlnlum dichromate; 

proton sponge - stands for[1.8-bls{dlmethylamino)- 
naphthalene, N.N,N'.N*-tetramethyl-1 .8-naphthalenedtamlne]; 

SEM - stands for 2-Ctrlmethylsllyl)elho>q^ethyl; 

THF - stands fbr tetrahydrofuran; and 
20 TMEDA - standa fbr N.N.N'.N'-telramelhylethylenedlamine. 

Also, unless stated othemvise. the substituents for the 
various embodimenfs described below are as defined for Formula t.O. 

Preferably, for compounds of Formula 1 .0, m fe t; Is 
selected from the group consisting of H and Ci to C15 alkyl; and to 
25 are each Independently selected from the group consisting ofc H. Ci to 
Ce alkyl, and -{CHz^R® wherein R6 is phenyl. Most preferably. R5 is 
selected from the group consisting of H and Ct to Ca alqrt wHh H and 
methyl being even more prefer^Ie; and R? and R* are each 
independently selected from the group consTstTng ofc H and methyl r 
30 Representative compounds of this invention Include 

compounds of the formula: ^ 
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(11-1) . (12.0) 

f 



R3 

HN^N Ri 
(12.1) 

5 Representative compounds of Formula 1.0 also include 

OMiVJOunds of the Formula: 




and 
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(9.4) 

wherein {s sefected from tiie group consisting of: H and Ci to Ce 
ail^. witfi H or methyf being preferred, and R^ is selected from the group 
5 consisting of: H, Ci to C© aBqrl. -C(0)0R'. -C(0)R7. .C(0)NR7R«, and 
-(CH2)q-^ wherein R^ is phenyl, with H or methyl being preferred 

Representative compounds of Formula 1.0 furttier bidude: 



10 
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HN^N ^ ^ HhL ^ 

^ (8.2) . ^ (8.3) 





NH /=< X N-CH, 

(9.2) ^ (9-3) 

; ana • 

5 Certain compounds of the invention may exist in different 

isomeric (e.g., enantiomers and diastoreoisomers) fonns. The bwention 
c<Mfitemplates aH such isomers txrth in pure form and in admixture. 
incTuding racemic mixtures. Enol forms are also included. 

The compounds of f=ormula 1.0 can exist in unsolvated as 

10 well as solvated fonns, including hydrated fonns. ag.. hemi-hydrate. in 
general, the solvated forms, with pharmaceuticaliy acceptable solvents 
such as water, elhanol and the iiice are equivalent to the unsohated 
forms for purposes of the frivOTtion. 

Certain compounds of the btvention will be acidic in nature, 

1 5 e.g. those compounds which possess a cartxncyl or phemriic hydroxyi 
grouqpi. These compounds may fonn pharmaceuticaliy acoeptat>le salts. 
Examples of sudi salts may include sodium, potassium, caidum. 
aluminum, gold and sliver salts. Also contemplated are salts fonned 
with i^annaceutically acceptable amines such as ammonia, aikyl 

20 amines, hydroj^lkylamines. isi-methylglucamine and the IBce. 

Certain basic compounds of the invention also form . 
pharmaceutlcallyacceptabie8aits,e.g., acid addition salts. For 
example, the nitrogen atoms may form salts with adds. Examples of 
suitable acids fcM'sait fomnation are hydrochloric. suKuric. r^osphoric. 

25 acetic, citric, oxalic, malonic. salicylic, malic, fumaric, succinic, ascorbic, 
maleic, methanesulfonic and other mineral and cartH)xyllc acids well 
icnown to those in the art. The salts are prepared by contacting the free 
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base form %vith a sufficient amount of tfie desired acid to producea salt 
in the conventional manner. The free base fonns may t>e re£^nefated 
by treating tiie salt with a suitable dilute aqueous base solution such as 
dilute aqueous sodium hydroxide, potassium carbonate,, ammonia and 
5 sodium btcartxMiate. The free base forms differ from tfieir respective satt 
fornis somewhat in certain physical properties, such as striuUlty in polar 
solvents, but the acid and base salts are otherwise equivalent to tfieir 
respective free base forms for purposes of the invention. 

All such acid and base salts are ihtended to be 
10 phamnaceuticaliyaco^faUesaltsvritftfnthescopaof the invention and 
all add and base salts are considered equivalent to the free fonns of tlie 
corre^)ondIng compounds for purposes of the inventi<xi. 

The following processes may t>e employed to produce 
15 compounds of Formula 1.0. Unless stated otherwiser reactions are 
conducted at an approprtete temperature w^ich allows the reaction to 
proceed at a reasonable rate to completion. 

A. PRgPARATlQN QPCOMPOUNDS WHERBN m IS 1. n IS 0 AND 
20 pis 4 



SCHEME T 
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In Step 1 of S(^eme 1. piperidine is reacted wnth di-tert- 
butyl dicartx>nate ((tBCX))20) in an organic solvent opti(maiiy in the 
5 fXBsence of an organic base. The reaction is conducted at a 

temperature of about 0 to about 30*^. Pfaferably, methylene diloride is 
used as the organic eofvent, but other suitable organic solvents include 
DMF and the like. Triethylamine is used as the oi^ianic base . Other 
bases which can be used include 4-dlm6thylamlnof^dine and the like. 
10 In compound (1), tfie t-BOC group is chosen as an a^ivating group on 
nitrogen whidi increases the kinetic acidity of the a-proton such that a 
iittiio salt would result u|X)n treatment with a strong organic base (for 
ocample. Step 2). Other activating groups on nitrogen, known in the art 
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that can also be employed include nitroso. frfiosphoiyi. hondeied acyl, 
andformamldine. (See AUrichimica Ada, VbL 8. Na 3. 1985). 

In Step 2 of Scheme 1r the anion of compound (1) is 
reac^d with compound (2) 

5 

(2) 

to produce compound (3). The reaction is conducted in an inert oiganie 
solvent containing an organic base and TMEDA (N,N.N'.N'«tetrBmethyi- 

10 ^hylenediiBmine). The reactionis conducted at a temperature of about 
•78 fo about 2&"G (room temperature). Tetrahydiofuran is preferably 
used as the solvent, other suttable solvents include cfiethyi ^her and the 
19(6. The anton of (1) is prepared by treatment of (1) with seo-butyl- 
lithium in THF at -78«»C. 

15 Z represents the protecting group 




(WlyO 



Z can be other protecting groups, such as 2-^imethyl- 
20 silyQethoxymethyl. ben^oxycarbonyl and the like: however, unless 
stated otherwise, Z preferably represents the trityl group in the process 
descift>ed below for making the compounds of this invention. 
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Those skilled in the art will appreciate that other protecting 
groups laK>wn in the art may be used-such as. for sKample. base 
sensitive groups wherein the protected compounds would be 
deprotected using basic conditions (e.g.. NaOH). The processes 
5 described herein wherein the fNrotected compound is d^>rotected under 
acidic conditions may also be carried out under basic conditions when a 
base sensitive protecting group Is used. 

Compound (2) is prepared in two steps from compound (4): 

Ri 



10 




Compound (4) is reaped with an organometaliic reagent WtA, wherein 
M is U or MgBr, to produce compound (5). The reaction taices place in 
an inert organic solvent at a ten^rature of about -TQ^C to 0°C. 

t5 Suitaiaie inert organic solvents include: JHF, di^yi ether and the IBce. 
Compound (5) is then reacted with thion^ chloride In an inert o^anic 
solvent, su^ as benzene or CH2Ci2. in the presence of base to 
generate compound (2). The reaction is conducted at a temperature of 
atxHit •20*'G to 80**C. Suitable bases include: pyridine, triethylamine, 

20 and the ISce. Preferat)iy. triethylamine is used as the amine base. 

Com(>ound (4) can be obtained by following the literature procedure set 
forth in J.K. Kelly, et aL. J. Med. Chem.. 2SL 721 (1977). 

In Step 3 of Scheme 1. compound (3) is treated with HCi or 
similar add in an inert organic solvent such as etfiyl ac^te or dioxane, 

25 at a t«npereture of about 0*C to seiectiveiy deprotect (3) thus producing 
oompxHind (6). 

In Step 4 of Scheme 1 . compound (6) may be reacted with 
(1) R5-X (when RS is <)(0)R7. -C(0)0R7', -C(0)NR7R8 ©r all(yO in an 
organic solvent optionally in the presence of a siutable base (e.g.. 

30 triethylamine): or (ii) RSA.cho (when RS is alicyl. cydoalkyl, allyt. 
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propargyl. ben^ or substituted ben:^ in the presence of NaBH3(CN) 
(sodfum <^noborohydride) or (Mher hydrogenatfrig conditions (e.g. 

in an organic solvent; to produce compound (7). R^A 
represents an group that has one less -CHsr group. Preferably, 
5 CH2G^ is used as ttie solvent when R^X is used, and tetrahydroftjran is 
usedasthe8olvant«vhenRSA.O{Oisused. X repras^its a suitable 
leaving group such as CI. Br. ^ or <X)H3. The reaction CO) or (iQ) can 
t>e performed at a temperature within the range of about -30 to about 
80<C Compound (7). when R^ is -C(0)NR7K, may be prepared by 
1 0 reactbig oompowid (6) with OsCsN-R7 m an organic solvent, such as 
CHsCi^ or toluena The reaction is performed at a temperature in the 
range of about 20 to reflux. Compound (6). or compound (7) wherein 
is -C(0)0(t-butyO. can be reacted with aqueous acid (e.g.. HCI. HBr. and 
the like), at a temperature of about 25 to about tOffC, to produce 
15 compound (8) wherein is H, 

Compound (7). wherein R^ is -CfQiOR^, may be reacted 
with NHR7R8 in an oipanic solvent at a temperature of about 25 to about 
100*t5 to form a compound of (7) wherein RS is -C(0)NR7r8. The 
suitabis orE^ic solvents include THF. toluene. DMF and the ISce. 
20 In Step 5 of Scheme 1 . compound (7) may be deprotected 

treatment wnth dilute aqueous acid, such as HCI or HBr, at a 
temperature of about 70 to about 90^ to produce compound (8). Other 
protec^ng groups are removed by methods wen known in the art 
Altematlvety compound (3) of Preparatton A can be 
25 prepared from compounds (1) and (4) according to Scheme 2: 
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5 in Step 1 of Scheme 2, compound (1)~see Step 1 of 

Scheme 1~is reacted with compound (4) in accordance with the 
procedure set forth bi Step 2 of Scheme 1. 
■ • in Step 2 of Scheme 2, compound (9) is oxidized to 

produce ocunpound (10). The ojddation is accomplished by treating 
1 0 compound (9) with an oxidizing agent, such as MnQ2 or PDC 

(pyrfdinium dichromate). in an organic solvent, such as tstrahydrofuran 
or methylene jshioiide, at a temperature of atxHit 20 to at>out 80*C 

In Step 3 of Scheme 2. compound (10) is reacted, under 
usual Wittig reaction conditions, with compound (11) 
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(H6Cb)3P^R»A 

(11) 

in an oiganic sohrent at a tsmperature ol atx>ut 25 to aix>ut 80^ 
5 produce compound (12). PreferabI/. the organic solvent is 

tetrahydrofuran; however, other suitable solvents, such as 1,4-dioxane 
and the nice, can be used, in compound (1 1). RiA^ represents an Ri 
group wrtiich has one less -CKa- group. 

in Step 4 of Scheme 2, compound ^) is produced when 

to compound (12) Is hydrogenated in THF with using a Pd-C 

(palladium/cartxxi) catalysL Ottier organic solvents which can be used 
include ethyl acetate, methanol and the llite. Other suitable metals such 
as P<f'Al2Q3. Ra-hfi. NIB. and Pd-CaCQz can also be employed as 
the hydrogenation catalyst. 

15 in all the preparations that follow, intennedlate compounds 

w^reln the imidazole nitrogen is protected by Z and the nitrogen of the 
i^cnc six membered amine Is substituted wittf -C(0)0(t-butyi) or 
unsubstituted, i.e.. hydrogen is t)ound to the amine nitrogen, such as in 
compounds (7) or (6). resf^ectiveiy, such intermediate compounds can 
20 be reacted wfth aqueous add (e^.. HBr. and the ito). at a 

temperature of about 25 to about 100^, to produce deprotected fihai 
products wherein is H. e.g.. compound (8}. 

ff PBFPARATION OF onMPfM INF>S WHEREIN m iS 1. n IS t AND 

25 fij&a 

. SCHEME 3 . 
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In step 1 of Scheme 3, a-valerotactam is reacted with 
R^-L to place the R^ on the Indicated nitrogen atom in compound (13). 
5 R» can either t>e Si(CH3)2C(CH3}3 or other protecting group, or R» can 
be an aHcyt. cycloall<yi. benzyi. substituted benzyl, allyl. or propargyl 
group. In the latter, R9 is the same as R^. L Is a leaving group, such as 
CI. Br. I or -OS02CF3. The reaction is conducted in an 
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organte solvent such as THF, diethyl ether or l.4-dioxan» In the 
presence of a suitable base, such as lithium dOsopropylamfde (LDA). KH 
or NaH. The reaction takes place at a temperature within the range of 
about -Tftto about 80*^. 
5 In Step 2 of Scheme 3. the anion of compound (13) is 

reacted virith compound (4) in an organic solvent, containing an organic 
base, at a temperature of about -78 to about 25<C to produce compound 
(14). Suitable organic solvents include tefrahydrofuran arKf the Ito. 
Preferab^. the organic base used to generate tfie anion of (1^ is lithlwn 

1 0 dOSopropylBmlde or MN[Sr(CHs)3lz wherein M is a metal caflon such as 
Li.Na.oriC Z Is trifyl or other suitable protecting group. 

In Step 3 of Scheme 3, compound (14) Is reacted with 
R1-Q. wherein Q is U or MgBr. in tetrahydrofiiran containing CuCM and 
a Lewis add. such as BI=3>(C2Hs)20. (CHl3)3SiCI and the filce. to 

15 produce compound (15). The rea^ton is conducted at a temperature of 
about -78 to about 20<^. Tefrahydrofuran is the preTerred organic 
solvent; however, other suttable solvents indude diethyl ether and the 
nice. 

Compound (15) In Scheme 3 can alternatively be prepared 
20 by reacting an anion of compound (13) witfi compound (2) (see Step 2 . 
of Scheme 1).ln the presence of an organic t>ase. Inert organic solvents, 
such as THF, 1 .4-dioxane and the like can be employed. Preferably, the 
organic t>ase used to generate the anton of (13) is lithium 
diteopropyiamide or MN[SI(CH3)3]2 wherein M is a metal cation such as 
25 LtNa.orlC The reactfon takes place at a temperature of about -78*t) to 
about 25'tX 

In Step 4 of Scheme 3. the enolate of compound (15) is . 
reacted with R4-L in an inert organic solvent to produce compound (18). 
The reactton can be conducted at a temperature of atx}ut 0 to about 
-30 50**C, L is a suitable lea\^ng group such as CI. Br. I and the like. 

Preferab^. KH is used as the base to fomn the enolate. but other suitable 
bases indude LDA and the like. Suitable organic solvents indude THF. 
1.4-dioxane and the like. Preferably. THF is used. 
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In Step 5 of Scheme 3, compound (16) is reduced with 
UAiH4 at a temperature of about 0 to about 65*^ to produce compound 
(17). The reduction is conducted in tetrahydrofuran, 1,4-diomne and the 
iike; however. THF is preferable. Other suitable reducing agents include 
5 BH3 (t)orane) and the Vke. 

Step 6 of Scheme 3 (compound (17) to (19)). is loliowed 
when Pfi is the desired substftuent on the nitrogen, such as ali^. 
cydoaikyl, ben:^ substituted benzyl, aliyl. or propargyL Step 7 of 
Scheme 3 (compound (17) to (18)). Is follovwBd when is 

10 -Si(CH3)2C(CH3)3- 

In Step 6 of Scheme 3, compound (17), when is aiM. 
cydoaikyi. b^z^, substituted benzyl, aliyi or propargyl, is deprotected 
following the procedure in Step 5 of Scheme 1 to produce compound 
(19). Altennativeiy. in Step 7 of Scheme 3. compound (17) Is treated with 
15 tetrabutylammonium fluoride In tetrahydrofuran at a temperature of 
about 0 to abcMJt 50*^0 to produce compound (18). 

In Step 8 of Scheme 3. the procedures in Steps 4 and 5 of 
Scheme 1 are followed so that compound (18) is converted to 
compound (19). 

20 

C PREPARATION OF COMPOUNDS WHEREIN m IS 1. nIS 1 AND 

p is 3 

SCHEME 4 

25 
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Compound (20) is reacted wittv R34^ (wherein M is U 
ZhBr or IMgBr) in tetrahydrofuran containing BF3«(C2H5)20 and CuCN at 
5 a temperature of about -78 to about 2XyC to produce compound ^1). 
Other suitable solvents such as diethyl ether can be used. Compound 
(21) is then converted to compound (22) in accordance with the reaction 
steps s^ forth In Scheme 3. 

ia n PRgPARATiON OF COM POUNDS WHEREIN m IS 1 . n IS 2 AND 



SCHEME 5 
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In Step 1 of S^eme 5. compound (23). wherein R is CH3 
or CH2-C6HS. is reacted with MgJn an inert organic solvent, such as 
5 1>IF. at a temp^ture of about 50 to about 70°C to form the Grignard 
reagoit The Grignard reagent is then ooupied wtth compound (2), in 
the presence of Cul or CuCN, to produce compound (24). This coupling 
reaction is conducted at a t^perature of about -78 to about 20**C. THF 
is the preferable solvent; however, other solvents such as 1,4-dioxane 

10 and diethyl ether can be used. 

' In Step 2 of Scheme 5. compound (24). \Miereln R is CH3. 
is demettiyiated to produoie compound (25) by fcriiowing the lltereture 
procedures set forth either in the J. Am. Chem. 80c., 11Q. 8256 (1988) or 
in the J. Org. Chem.. 42. 2081 (1984). For example, the latter procedure 

15 compound (24) is reacted with CIC(0)0CHCiCi^3 fin 1.2-dichloroemane 
at about 0 to about 85°C in tfie presence of proton sponge to produce 
compound (25). Alternatively, compound (24). wherein R is CH2-C6H5, 
is converted to onnpound (25) under either the hydrogenation 
conditions or transfer-hydrogenation conditions. Fbr the former, the 

20 reaction is conducted in THF using Pd-C as catelyst, at a temperature of 
about 20 to about 70*C Other organic solvents which can be used 
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fnOuxto ethanol and the lika. Other euital>le metals such as Pt. Pd-A^Qs 
and the like ean also be employed as catalysts. For the latter, the source 
of hydrogen is ammonium fomiate (NH4COO). the catalyst is Pd/C, at a 
temperature of about 20 to about 80*»C. The suitable organic solvents 

5 include methanol, ethanol and the like. 

in Step 3 of Scheme 5. compound (25) Is converted to 

compound (26) In accordance with the procedure set forth In Step 4 and 

5 of Scheme 1. 

Compound (26), wherein RS is CH3 or CH2-C6H5. can be 
10 directly prepared from compound (24), by a simple deprolectkwi of theZ 
group, by following the procedure set forth in Step 5 of Scheme 1. 

p PRPPARATION Q P COMPOUNDS WHEREIN m IS 1 . nlS g ANP 

pls2 

ts 

SCHEME 6 
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In Step 1 cS Scheme 6, oompcnind (2) is reacted with a 
metal (MsZn or Mg) in an inert organic solvent. suchasTHFandtheRke, 
5 af a temperature of alx>ut -20 to about 60*C to generate either an 
organozinc reagent (when M^Zn) or a Grignard reagent (wAien M=Mg). 
This o^anom^aiiic reagent is then reacted with CuCN«2yci in THF to 
fonn an intermediate, compound (27), which is $ul>sequentiy coupted 
with compound (20), in the presence of BF3*(C2H50)2 or (CH3)3SiCi. to 
1 0 form compound (28). This coupling reaction is conducted in an inert 
organic soiwit. such as THF, 1.4-dioxane or diethyl ether, at a 
temperature of atXHJt •'TB to SO^C. 

In Step 2 of Scheme 6, the anion of compound (28) is 
leacted wRh I^X and then with FH-X to produce compound (29). X 
1 5 represents a suitable leaving group, such as CI, Br, I or 'OSO2-CF3. 
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E&ch reaction to place each substituent group on the ring takes place in 
an organic solvent using an organic base. THF is the solvent usually 
used; however, other suitable solvents include 1.4-dloxane. diethyl ether 
and the Dke. Bcamples of organic bases biciude lithium dllsopropyi- 
5 amide^ MN[Si(CH3)3]2. KH and VkB. M represents a suitable metal 
cation such as Na. Li. K. andthe Dke. The reaction is usually conducted 
at a temperature of about -78 to at>out6(y*C. 

In Step 3. compound (29) is reduced to compound (30) in 
accoreiance wffli the procedure set forth in Step 5 of &heme 3. 
10 In Step 4, the procedure in Step 6 or Steps 7 and 8 of 

Scheme 3 can be foltowed so that compound (30) is converted to 
compound (31). 

P PRgPARATlON OF COMPOUN DS WHEREIN m IS 1. n iS 2 AND 

15 



SCHa/IE7 
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in Step 1 of Scheme 7. 4-chlorc^p^ine is reacted with 
to place an on the nitrogen atom of compound (32). Both 
5 and L are as defined above in Step 1 of Scheme 3. The reaction is 
ccmducted in an organic solvent, such as THF. methylene chloride and 
the Vke, in the presence of a suitaole base, such as triethylamine or 4- 
(fimethylamino pyridUie. The reaction talces place at a temperature 
within the range of about 0 to about 70^. 
10 .In Step 2 of Scheme 7, compound (32) is converted to 

compound (34) in accordance wtth the reaction conditions set forth for 
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the conversion of compound (23) to compound (24) (See Step 1 of 
Sdieme 5>. 

In Step 3 of Scheme 7. compound (34) is chlorinated with 
sulfuryl diloride to fomi compound (35). This reaction is conducted at a 
5 tmperature of alx>utO to about 50*Y> in an finect organic solvent and in 
the presence of suitable tjase. Oichloromethaieisthepreienad 
solvent, other advents such as 1.2-dichlofoethane can also be used. 
Suiteble organic bases include tdethylamine, 4-dimethyraminopyrldine 
and the like. 

10 in St^ 4 of Scheme 7. the conveiskxi of compound C35) 

to compound (36) is achieved in a two step sequence. Rrst. compound 
(35) is reacted with formamide at about 175*C (See Chem. Ber., Vol. 86, 
p. 88 (1953)) to form the imida2ole ring, in the next step, tfie imidazole is 
protected with a Z group by reacting ttie product of the first st^ with Z-L 

15 bi the presence of an organic base to give compound (36). Lisa 

leaving groupr such as CI or Br. and Z is as defined above in St^ 2 of 
Scheme t. Suitable organic soh/ents for the protecticn step include 
methylene chloride, dimelhylfonnamide and the like. Suitable oiganie 
bases include triethylamfne and the Dke. The reaction may be 

20 performed at a temperature of atwut 0 to about 50°C. 

In Step 5 of Scheme 7. compound (36) is converted to 
compound (26A) in accorcEance «^ the sequence set forth in Step 6 or 
Steps 7 and 8 in Scheme 3. 

25 & PRB»ARATIQMQFOOh *POUNDS WHEREIN m IS t. n iS2 AND 



SCHEMES 
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In step 1 of Scheme 8, 4-haIopyridine (wherein X is CI. Br 
or I) is converted to the corresponding organocuprate reagent (37) by 
5 reaction with butylllthiiim and then with CuCN In an Inert organic solvent 
at a temperature of about -78 to about 0^. Suitable organic solvents 
Include THF. diethylether and the like. The organocuprate (37) thus 
fonned Is then coupled with the ocP-unsaturated aldehyde (33) to fbmi 
compound (38). The coupHng reaction Is performed 9t a temperature of 



wo 93/12107 



PCr/US92/10698 



.36. 

•78°C to 20*0 in THF in acoordanoe with ttie procedura set forth in Step 
1 of Scheme 6. 

In Step 2 of Scheme 8. compound (38) is reacted with 
suifuryl chloride, in accordance with the procedure set fortfi in Step 3 of 
5 of Sdieme 7 » to give compound (39). 

In Step 3 of Scheme 8, compound (39) is then oonvactsd 
to compound (40> using the Brederedc Reaction conditions (See Chem. 
Ben. fig. 88 (1954)). 

in Step 4 of Scheme 8, compound (40) is hydrogmated to 
1 0 compound (41 ), under a hydrogen pressure of about 1 to about 1 00 
atmospheres, in tiie presence of suSabto^ catalyst and in an a<^iic 
aqueous solvent. Suitable hydrogenation catalysts niclude Pd-bladc or 
Rh/C and the like. Suitable sdvants include 10% aqueous hydrochloric 
add, or 10% aqueous sulfuric add, or the IBob. The reaction talws place 
15 at a temperature of about 20 to about 100%. 

In Step 5 of Scheme 8. cwnpound (41) is converted to 
compound &SA) In accordance with the procedure set fbrflr in St^ 4 of 
Scheme 1. 

20 H. PRB>ARATIQN OF COMPOUNDS WHEREIN m IS f . n IS 1 AND 

Pig 3 




By following the reaction sequence set forth in Scheme 8, 
compound (19A) is prepared by starting vrith the 3-halopyrkfine, wherein 
Xt5CI.Br.orL 
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L PREPARATION OF COMPOUNDS WHgRBM m Ift i n LQ n amh 



2-Hatopyridlne. wherein X is CI. Br or I. is converted to 
1 0 compound (8A) by folJowing the sequence set forth in Scheme 8. 

>L PREPARATION OF COMPOUNDS WHFRPi N mlS g n IS n AMr> 

DlS4:ormlS2.nlSl ANDnifta 

)S By following the steps in Schemes 1 to 4 with the 

exception that compound (42) 



Dis4 



SCHEME 10 




rV 8* R* 




(42) 



20 is used instead of cdmpound (2) and compound (43) 
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CHO 



Z-N^N 



is used in place of compound (4), compounds (44), (45) and/or (47) 



SOB produced. Compound (44) is produced by following Scheme 1 or 
Scheme 2. and compound (45) and (47) are produced by fbliowing 
scheme 3 and Scheme 4. respectively. G represents a suitable leaving 
to group such as Br. I. •OS02-C6H4-CH3. -OSQz-CFs. -OSQ2-CH3 and 
the like. The preparation of compound (42) Is described below. 




(47) 




5 
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SCHEME 11 . PREPARATION OP CQMPQIJMD ISS>\ 




5 Compound (48) is produced i3y reacting compound (46) (wherein Y is 
either CN or COORio wherein Rio is Ci to C5 ailcyQ in an organic 
soivant containing an oiganie base with Ri-L and then with F^4. In 
accordance with ttie method set forth \n Step 2 of Scheme 6. Prefembiy, 
the organic solvent is tetrahydrofuran and the organic l>ase is lithium 

10 (fiisoprppylamide. L is a suitable leaving group such as CI, Br, I. 

•0S02*CFs and the like. Compound (48) is then reduced to compound 
(49) bi THF at a temperature of about -78 to about 7QPC using 
diisobutytaluminum hydride (when Y is CN) or bis(2- 
metho]^etho3^)aluminum hydride (when Y is COOCH3: see for example 

15 R. Kanazawa & T. Toicoroyama. Synthesis. 526 (1976)) as the reducing 
agent Aitemativeiy, the sequence of the preparation of compound (48) 
from (48) can be switched~Le.. reduction first and then introduction of Ri 
andl^. 

Compound (49) is then reacted with either Bthium 
20 aluminum hydride (when Ri Is H) or Ri-Q (when W is not H) in 

tetrahydrofuran at a temperature of about -78 to atK>ut 0*^ to produce 
compound (50). Q represents U or MgBr. When G represents a haiide 
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Ci.e^ CI. Br, or T), then compound (42) is produced ^her reacting 
compound (50) with (0^5)3^/064 or (06H5)3P<33 (see Fiser & Bser, 
Reag^its forOr^ganic Synthesis, Vol. 1. p1247 (t967)). When G 
represents -OS02-CeH4-CH3, -OSO2-CH3 or -OSO2-CF3, then 
5 compound (42) Is produced foy reacting compound (50) with 
0i-S^06H4-0i^3. Oi-SOa-OHa or Ci-SQz-OFa. re^MctiveV' i" 
methylene chloride containing triethylamine (as base) at a temperature 
of about -78 fo at)out 0*C 

10 K: PREPAR ATIOM of compounds WHgREIM m iSg. n IS g AMD 

J2J&£ 

By following Vne steps in &:heme 5 and Sdieme €. ytiih 
the exception that compound (42) (see Preparation J) is used instead of 
15 compound (2). compound (51) is produced foliowing Sc^ieme 5, and 
compound (52) Is produced foifowing Scheme 6. 

HN^N Ri R< WNv^N Ri 

(51) (52) 

20 L PREPARATION OF COMPOUNDS WHERHN DOUBLg BOND 
INDICATE D IN FORMULA 1.0 IS PRESENT AND WHEREIN m IS 1. n IS 

SANDplSg 





SCHEME 12 



25 
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In Step 1 of Scheme 12. compound (32) is reacted with 
1^. in accordance with the procedure set forth k\ St^ 1 of Scheme 5 , 
5 to fonn the corresponding Grignard reagent This Grignard reagent is 
reacted with c(»npound (4) 




!HO 



(4) 



10 to fomi compound (53). The reaction taices place in a suitable organic 
solvent at a temperature of about -78 to about 20<O. Suitable organic 
solvents include THF; 1,4-dioxane and the like. Preferably THF is used. 

In Step 2 of Scheme 12. compound (53) is converted to 
compound (54). wherein Rs' is H. aflcyl. cyck>all«yl, benzyl, substitutued 

.1 5 benzyl, ally! or propargyl group, using an acidic aqueous solution.- such 
8s Ha. HBr or the Hke. The conversion takes place at a temperature of 
about 50 to €dx>ut 100<C Compound (54). wherebi RS is H. is then 
converted to compound (55) in accordance with Step 4 of Scheme 1. 



wo 93/12107 



PCT/US92/10I»8 



-42- 



M PREPARATION OF CQMPQUMOS WHFRPIMTHF PQT ffffiF 

BOND IN f=ORMULA 1.0 IS PRESENT AMD WHPPP IN m IS t n ift 1 

8CHI5ME 19 

N (56) ff^ST) N'CSS) 

H 1 JL 

O OC(CM3)a d^OC(CM3)3 

R* 

O OC(CM3)3 o'^occcf^ d^occchya 

(61) V 



1^ 

Hh T R* 



(64A) 

R^ R5 



wo 93/12107 



PCr/US92/10698 



-43- 



In Step 1 of Scheme 13, compound (57) is produced 
when compound (56) is reacted with (t-B0C)20 and triethylamine. the 
reaction is conducted in an organic solvent, such as methylene chloride 
or DMF. using a temperature within the range of about 0 to about 25*0 
5 (room temperature). 

In Step 2 of Scheme 13, convpovnd (58) is produced by 
beating compound (57) with an oxidizing agent such as pyridinium 
diohromate or similar oxidizing agent. The oxidation reaction is 
conducted In an organic solvent, such as methylene chloride, usbig a 
1 0 temperature of ^x>ut 25 to about 50X. 

in Step 3 of Scheme 13. oompound (59) Is produced 
when the enotate of compound (58) is reacted witti R3-L wherein L is a 
suitable leaving group, such as halogen (e.g., CI. Br, or I), -OSO2CF3 
and the like. The rea<^ion talces place in an organic solvent, such as 
1 5 tefrahycfrofuran or benzene, containing a suitai>ie base, such as NaH, 
KH. LDA. or UN(Si(CH3)3)2. Preferably, tetrahydrofuran Is used as the 
solvent and LDA Is used as the base. The reaction is conducted at a 
tanpeiBture of about 0 to about 80*^. 

in Step 4 of Scheme 13, the anion of compound (59) is 
20 reacted with R^^. using the same procedure set forth in Step 3 of 
Scheme 13,in order to produce compound (60) and/or (61). 

in Step 5 of Scheme 13, compound (63) or (63A) is 
obtained wtien compound (60) or (61) is reacted with compound (62) 

/=< N»(C6H5)3CI 

Z-N^N 
25 . <62) 

The reaction talces place in an organic solvent, such as tetrahydrofuran, 
DMF or benzene, containing a suitable base, such as NaH, LDA. or 
LJN(Si(CH3)3)2. Preferably, tetrahydrofuran is used as the solvent and 
30 LDA is used as the t)ase. The reaction is conducted at a temperature of 
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about 0 io about 80*0. Compound (62) is obtained by reacting 
compound C2A) 




5 



with P(C^Hsh in an organic solvent, such as methyfene chloride, 
CH3CN, tetrahydrofuran and the fike, using a temperature of atx>ut 25 to 
about S(y>C. in compounds (62) and (2A}. Z represents trityl or SEM. 

In Step 6 of Scheme 13. compound (64) and (64A) are 
1 0 prepared from compound (63) and (63/^, re^c^ety. by following tfie 
same procedure s^ forth in 8t^ 3 to 5 of Scheme 1. 

In the s^ss of Scheme 13. aO^lations G.e^ Stsps 3 and 4) 
are oriiy If desired and R3 and R4 are as defbied for RmnulB 1.0. 

15 iL PREPARATION OF COMPOUNDS WHEREIN THE DOUBt^ 

BOND IN FORMULA 1.0 IS PRESENT AND WHEREIN m IS 1. n IS g 

ANPplSg 



By foBowing the steps in Scheme 13, with the exception 



20 



that c(xnpound (65) 



OH 




H 



is used instead of compound (56), compound (66) and (66A) 



25 
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^- a produced. 

In the above processes, certain functional groups may be 
5 incompatable with some transformations described herein, and 
oonsequentfy ft is sometimes de^rabie and/or necessary to protect 
certain groups during the reactions. Certain protecting groups are 
employed in '^-^e abc processes but. as those skilled in the art will 
recognize, otner prct acting groups may be used their place. 
1 0 Conventional protecting groups are operable as scribed in Greene. 
T.W., and Wuts, P.Q.M.,"Protectfve Groups In Organic Synthesis," John 
Wiley & Swis. New York. 1991; the disclosure of which is incorporated 
herein by leference theieta After the rsactton or reacttons. the 
prctfe^ing groups may be removed by standard procedures. 

ts 

' The compounds of this Inventkm are either agontets or 
antagonist of the histamine H3 receptor. The binding affinity of the 
compounds of the invention to the H3 receptor may be demonstrated by 
the procedure described below: 

20 

Ha Receptor Binding Assay 

The source of the H3 receptors in this experiment was 
guinea pig brain. The animal? used weighed 400-600 g. The tissue 

25 was homogenized using a Polytron In a solutkm of 50 mM Tris, pH 7.5. 
The final concentration of tissue in the homogenizatton buffer was 10% 
wAr. The homogenates were centrifuged at 1000 x g for 10 min. in order 
to r«7iove clumps of tissue and debris. The resulting supematants were 
then centrifuged at 50,000 x g for 20 min. in order to sediment the 

30 membranes, whfoh were next washed 3 times in homogenization buffer 
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C50.000 X g for 20 mfn. eadt). The membranes were frozen and stored 
at -70^ until needed. 

All compounds to be tested were dissolved In DMSO and 
then diluted into the binding buffer (50 mM Tris. pH 7.5X such that the 
5 final concen^tion was2 figAnL with 0.1%OMSO. Membranes were 
then added (400 |ig of protefin) to the reaction tubro. The reaction was 
started b/ the addition of 3 nM [3H]R-a-methylhislamine (8.8 Cl/immoO or 
[3H}-N-methylhlsfamine (80 Ci/immol) and incubated at 30** for 30 min. 
Bound l^nd was s^>arated from unbound Ogand by filtration, and the 

1 0 amount of radioactive iigand bound to the membrane was quaniftiated 
by liquki stdntillatron spectrometry. All incubations were performed in 
duplicate and the standard error was less than 10% in all instances. 
Compounds that hhibited greater than 70% of the specific binding of 
radioactive Ogand to the receptor were serially diluted to determine a IQ 

15 OiM). The results are given in Table 2. 

In Table 2. the compound represented ty (a*> is (mown in 

the art. 
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TABLE 2 



COMPOUND 


H3 
Binding 

KiOiM) 


HN^N 
(a*) 


0.014 


^(6.2) 


0.19 




0.0008 




0.012 


HN^^N ^ ^ 

(7.3) 


0.0003 



For preparing pharmaceutical compositions from the 
5 cc»npounds described by this invention, inert, pharmaceuticaliy 

acceptable carriers can be either solid or liquid. Sofid form preparations 
include powders, tablets, dispersible granules, capsules, cachets and 
suppositortes. The powders and tablete may be comprised of from 
alx>ut 5 to atXHJt 70 percent active ingredient Suitable solid carriers are 
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known in the art, ag. ms^nesium cartxmate, magnesium stearate^ talc^ 
sugar, (actose. Tablets, powdere. cachets and capsules can Ise used as 
send dosa^ forms suitable for oral a(ftT)Inistration. 

For preparing suppositories, a low melting wax such as a 
5 mixture of fetty add glycerfdes or cocoa butter is first melted, and the 
active ingredient is dispersed honrageneously therein as stirring. 
The molten homogeneous mixture Is then poured Into cmivenlem sized 
molds, allowed to cod and therst^ solidify. 

Liquid form preparations include solutions, suspensions 
1 0 and emulsions. As an example may be mentioned water or watw- 
propyiene glycol solutions for parenteral injection. 

Liquid form preparations may also include solutions for 
intranasal administration. 

Aerosol preparations suitable for inhalation may biciude 
1 5 soiutions and solids in powder form, which may be in combination wRh a 
pharmaceutically acceptable carrier, such as an Inert compressed gas. 

Ateo included are solid form pieparaffons which are 
intended la be converted, shortly before use. to liquid form ptepamtibns 
for either oral or parenteral administration. Such liqtrid fomns fridude 
20 solutions, suspensions and emulsions. 

The compounds of the invention may also be deliverable 
transdermally. The transdermal competitions can tafce the form of 
creams, lotions, aerosols and/br emulsions and can be friduded si a 
transdermal patch of the matrix or reservoir type as are conventional in 
25 the art for this purpose 

PfBferat>ly the compound is administered orally. 
Preferably, the ph«maceutlcal preparation is In unit 
dosage form, in such form, the preparation is subdivided fnto unit doses 
containbig appropriate quantities of the active component, ag., an 
30 effective amount to achieve the desired purpose. 

The quantity of active compound in a unit dose of 
preparation may be varied or ad/usted from at>out O.t mg to 1000 mg, 
more preferabty from about 1 mg to 500 mg, according to the particular 
application. 
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The actuar dosage employed may be varied depending 
upon ttie requiremmts of the patient and the severity of the condition 
being treated. Determination of the proper dosage for a particular 
situation is within the skill of the art. Generally, treatment Is initiated %vilh 
5 smaller dosages which are less than the optimum dose of the 

compound. Thereafter, the dosage is increased by small increments 
unto the optimum effect under the circumstances is reached. For 
convenience, the total daily dosage may be divided and administered in 
portions during the day if desired. 

1 0 The amount arKi frequency of administration of the 

compounds of the invention and the pharmaceutically acce|:4able salts 
thereof will be regulated according to the Judgment of the attending 
clinician considerbig such factors as age, condition and size of the 
patient as well as severity of the symptoms being treated. A typical 

1 5 recommended dosage regimen Is oral administration of from 1 mg to 
2000 mg/day preferably 10 to 1000 mg/day. in one to four divided doses 
to adiieve relief of the symptoms. The compounds are nori-loxic when 
acfaninistered within this dosage range. 

The invention disclosed herein is exemplified by the 

20 following preparative examples, which should not be construed to limit 
. the scope of the disclosure. Alternative mechanistic pathways and 
analogous structures within the scope of the invention may be apparent 
to those skilled in the art 

25 EXAMPt.^ 1 

A 




1 2 



To a solution of dilsopropylamine (1.078 mL) In anhydrous 
30 THF (7 mL) was added n-butyliithium (3.08 mL; 2.5M} dropwise at 0**C. 
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The resuftirrg solution was stirred at 0°C for 40 minutes and then was 
cooled to -23*0. Tothismbdurewas addMI N-rnelhyl-2-p^peridinone 
(0.80 mL) (1). the mixture was stirred at -23*^ for 0.5 hour, and then at 
•78"C for 1 hour. To the abovB mixture was added dropwise a solution 
5 of 4-chlofomethyf-N<4rityl-imidazole (2.70g} 

Trityl— N^N 

bi anhydrous THF (14 mL). The mixture was stirred at -78% for 4 hours 
1 0 and then was allowed to warm up to room temperature slow^ overnight 
(16 hours). Water and ethyl acetate were added to the mixture, the 
resulting mixture was shaken Wgorously. the layers separated, and the 
aqueous layer was extracted with ethyl acetate several times. The 
combGned organic layers were washed with brfne, dried over anhydrous 
1 5 sodium sultate, filtered and evaporated to give the crude product, which 
was purified flash chromatography (1% to 2% of ammonia saturated 
methanol ih CH2CI2) to give 2 (1.58 g; 52% yield). 



B. 




To a solution of 2 (1 .54 g) in anhydrous THF (8 mL) was 
added a 1M solution of lithium aluminum hydride in diethyl ether (1 1 mL) 
at room temperature. The resulting solution was stirred for 2 hours and 
25 then diethyl ether (100 mL) was added. To th» above mixture was 
carefully added a saturated aqueous sodium sulfate solution until no 
more t^drogen gas was evolved. The layers were separated, the 
aqueous layer was basified with K2CO3 to pH 9 and then extracted with 
^yl acetate several times. The comb&ied oiganic layere were washed 
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with brine, dried over anhydrous K2COd, and concentrated to give tlie 
crude product which was purified tjy flash ^romatography (5% of 
ammoriia saturated methanol in CH2CI2) to give S. (1.27 g; 85% yield). 



A solution of compound 3. (0.27 g) in a 0.5N HCI solution 
(20 mL) was heated to 90PC for 30 minutes. After the mixture was 
1 0 cooled to room temperature, the mixture was extracted with diethyl ether 
four times. The aqueous layer was separated and concentrated under 
vacuum to yield the crude product which was recrystaliized from 
CHaOH/diethyl ether to give ± (0.141 g; 87% yield). MS (CI) 253 (M 4- 
1). 



EXAMPLE g 

A. 



C^ • HCI 




NaOH ^. , 

CI— C N-CKj 



Z 
CI 



To a sdutton of 7 g of comnouiid 1 in 35 mL of distilled 
water at Orc was added 5 mL of a 50% . lueous NaOH solution. After 2 
minutes of stining, the mixture was extracted with methylene chloride. 
The combined organic extracts were washed with brine, dried over 
25 anhydrous Na2S04 and concentrated. The residue was distilled under 
vacuum {AOKWie mmHg) to give 2.7 g of free amine g (50% yield). 
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B. 

Tiilyl— N^N > ^ 

To a mbcteire of magnesium turnings (0.73 g. 30.2 mmoiias) In arrtiydrous 
5 THF(4mL)at50'^¥vasaddeda80lutionof NHnethyl-4- 

chioropfperidine Z (2.7 g, 20.2 mmoles) in 2 mLof aniiydrous THF over 
the course of 1.5 hours. After the addition was complete, the resulting 
mixture was heated to reflux for 1 .5 hours and tiien it was cooled to - 
55^. Copper (Q iodide (0.192 g) was th«i added and the resulting 

10 mixture was stirred at -SS^'C for 3.5 hours. Asolutlon of N-trityl-4- 
chioromelhylimidazole (4.83 g) in 20 mLofTlff^ was added. The 
resulting mixture waastined to •25'*C fori hour, at room tenqjeiature for 
45 minutes, and Vnen it was cooled at •20°C. Aqueous saturated NH4Ci 
solution was added to quanch the reaction. The mixture was stirred at 

15 room temperature until the aqueous layer turned a deep blue color. The 
organic layer was separated and the aqueous layer was exbacted wHh 
ethyl acetate. The combined o^anic solutkms were washed with brine, 
dried over anhydrous Na2S04. filtered and concentrated. The residue 
was purified by flash chromatography (MeOFi/EtOAc) to yield 2.26 g 
20 (40% ^IcQ of compound ^ 

C. 




HN^N > ^ •2HCi 



25 A solution of compound d (1.55 g) in 40 mL of 0.5N 

aqueous t^drochlori^ add was heaM fo reflux for 30 minutes. The 
mbdure was cooled to room temperature and extracted with diethyl 
^her. The aqueous solutioh 'was concentrated and ttie re^due was 
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recrystaffized from isopropanol/diethyl ether to give 0.6 g (65% yield) of 
compound 4. MS (CI) 180 (Mi-I). 



EXAMPLE 8 



^ NaOH N 

CI CI 




10 



Trityl-KL^N 

2 




In a manner similar to that descriised in Example 2. Steps A 
and B, N-benzyM-chloroplperidine (1) is converted to compound 2. 

15 C. 




Trityl-f^N ^ 

To a solution of 3 (1 .49 g) in 20 mL of anhydrous methanol 
was added 0.95g of ammonium formate (NH4COO). and 1.49 g of 10% 
20 Pd/C. The mixture was refiuxed under nitrogen for 40 minutes, cooled to 
room temperature, and then filtered through a pad of oelite. The filtrate 
was concentrated, and the tesidue was purified by flash 
diromatograr>hy m silica gel to give 0.81 g (66% yield) of compound ^. 
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10 



ts 



D. 




NH • 2HCI 



4 ► 

HN^N 

5. 



A solution of compound ± (0.31 g } in 25 mL of IN aqueous 
hydrochloric add was heated to re^ for one hour. The mixture was 
cooled to room temperature and extracted with diethyl ether. The 
aqueous solutton vvas concentrated and the residue was recrystaliized 
from isopropanol/diethyl ether to give 0.16 g (64% yield> of compound £. 
MS (CI) 166 (M -I- 1). 

B<AMPLS4 



Mg 




To a mixture of magnesium turning} (0.73 g) in anfiydrous 
THF (4mL) at 50*C %vas added a solution of N-methyf-4<^loro- 
pipeiidihe C2) (2.7 g) in 2 mL of anhydrous THF over the course of 1.5 
hours. After the addition was complete, the resulting mixture was heated 
20 to reflux for an additional 1 .5 hours and then the mixture was cooled to 
0"C. A solution of N-trityiimidazoylcartwxaldehyde (1) 



;CHO 
trilyl-N^N 
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(8.83 g Of 1 in 50 mL Of THF) was added to the at>pve Grignard reagent 
solution. The reaction mixture was stirred for 1 hour at 0^ and then 
quenched with water. The organic layer was separated and the 
aqueous layer was extracted with ethyl acetate. The combined organic 
5 layers were washed with brine, dried over anhydrous sodium sulfate 
and concentrated. The residue was purified by flash chromatography on 
silica gel (eluting solvents: 1 to 10% ammonia saturated methanol in 
methylene chloride) to give 6.9 g (77% of compound 3). 

10 a 



OH 




A solution of 1.6 g of compound^ in 40 mL of 85% sulfuric 
add was stirred at room temperature for 24 hours. After the solution was 

15 cooled to 0^, the reaction mixture was basified with KOH to pH » 9. 
The mixture was filtered and tfie filtrate was concentrated to 
aii^roximatety 1/3 voiume. The resulting solution was extracted ^h 2:1 . 
ethyl acetate/dichloromethane. The combined organic extra^s were 
dried over anhydrous potassium cart>onate, filtered, and concentrated to 

20 give an oil which was purified by preparative TLC (10% to 20% of 
ammonia saturated methanol in dichloromethane) to yield the free 
amine of 4* The free amine of i was dissolved in dilute HCI and 
pumped dry to give 0.303 g (33%) of compound ^ MS (CI) 178 (M^-l). 

25 The following are examples of pharmaceutical dosage 

forms which contain a compound of the invention. As used therein, the 
temi "active ccrnipound" is used to designate the compound 
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The scope of the Invention in its phaimaoetrtical 
compo^on aspect is not to be Hmiteci by the examples providecf, since 
5 any otter compound of structuml fbnnula t .0 can be substituted Into the 
pharm£K»utical compo^on examples. 

Pharmaceuficaf Dosage Form Eyamptes 



EXAMPLE A 
Tal?l9tg 





rn^redients 












1. 


Active compound 


100 


500 


2. 


Lactose USP 


122 


113 


3. 


Com Starch. Food Qrade, 


30 


40 




as a 10% paste in 








Purified Water 






4. 


Com Starch, Food Grade 


4& 


40 


5. 


Magnesium Stearate 








Total 


300 


700 



10 

i^hod of l^anufacture 
IMix Item Nos. 1 and 2 in a suitable mixer for 1 0-1 5 
minutes. Granulate the mixture with Item No. 3. Mill the damp granules 
through a coarse scrsen (e.g., 1/4", 0.63 cm) if necessary. Dry the damp 
15 granules. Screen the dried granules if necessary and mix with Item No. 
4 and m{x for 1 0-1 5 minutes. Add item No. 5 and mix for 1-3 minutes. 



SUBSTITUTE SHEET 
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Compress the mixture to appropriate size and vveigh on a suitable tablet 
mactiine. 



EXAMPLE P 
5 Capgwtes 





Ingredient 


mg/capsule 


mg/capsule 








1. 


Active oompoiffid 


100 


500 


2. 


Lactose USP 


106 


123 


3. 


Com Starch, Food Grade 


40 


70 


4. 


{Magnesium Stearate NF 








Total 


250 


700 



MgthPd gf ManufBicturfl 

Mix Item Nos. 1, 2 and 3 in a suitable t>lender for 10-15 
10 minutes. Add Item No. 4 and mix for 1-3 minutes. Fli the mixture into 
suitable two-piece hard gelatin capsules on a suite^le encapsulating 
machine. 

While the present inv^ition has been descrit)ed in 
15 cor^untiion with the specific emt>odiments set forth above, many 
alternatives, modifications and variations thersof will be apparent to 
those of ordinary sldll In the art All such attematives, modifications and 
vaifations are Intended to fell within the spirtt and scope of the (wesent 
invention. 
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WHAT jgftl AIMED IS: 

1 , A compound of the fonnula: 
HN. (CJ^^R* 



or a (rtiannaoeuticall/ acc^>fable salt or solvata thereof, wtisr^ 
(A) m is an Integer selected from the group oonsisb'ng 
oh t and2; 

10 (B) n and p are integers and are each Independent^ 

selected from the group con^stfrig of : 0, 1. 2, 3, and 4 
such that the sum of n and p is 4 and T is a 6-memt>ered 
ring; 

(C) R3 and R* are each independently bound to the same or 
t5 different cartxHi atom of rbigT such that thereto only one 

r3 group and one f\* group in rihg T. and each R*, R^, R^, 
and R4 is independent^ selected from the group oonsisHng 
of: 

(1) H; 

20 (2) Ci to Ce all^yt: and 

(3) -(CH2)q-R^ wherein q is an integer of: "I to 7, and 
is selected from the group consisting of: phenyl, 
substituted phenyl, -OR7 -C(0)0R7 -C(0)R7 
-OC(0)R7. -C(0)NR7R8. cn and -SR^ wherein 

25 R7 and R^ are as defined beiow. and wherein the 

substituents on said substituted phenyl are each 
independently selected from the group consisting oh 
-Ol^, -0-(Ci to CeNM' halogen. Ci to Ce allcyl. 
-CFs. -CN. and -NOa, and wherein said substituted 

30 phenyt contains from 1 to 3 substituents; 

(D) r5 is selected from the group consisting oh 
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(1) 


H; 


(2) 


Ci to C20 aB(yl; 


(3) 


CstoCecydoaikyl; 


(4) 


•C(0)OR7': wherein RT* is the same as R7 defined 




t>elow moopt that Rt" is not H; 


(5) 


-C(0)R7: 


(6) 


-C(0)NRW. 


(7) 


ally!; 


(8) 


propargyi; and 


(9) 


•(CH2)q-R®, viherein q and R^ are as defined at>ova, 




and when q is equal to 1, then R^ is not OH or SH; 



(E) P7 and R^ are each independently selected from the group 
con^^ing of: H, Ci to Cs alkyi, and C3 to Ce cydoaHcyl; 

(F) the doited Bne ( ) represents a double bond that is 

oplionaRy present when m is 1. and n is not 0, and p is not 
0. and when said double bond is ixesent then R2 is absent; 
and 

(G) when m is 2, each W is the same or different substituent for 
each m, and each R2 is the same or differ^ substituent for 
each m, and at least two of the substituents R^ and/or R2 
are H. 

2. The compound of Claim 1 wherein said compoimd 
is selected from the group consisting of compounds having the formula: 
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5 ^^2.1) 

whereifi Ri to are as defined for Formula 1.0. 

3. The compound of Claim 1 wfierein said compound 
10 is selected from the group consisting of compounds having the formula: 




(6-0) . (7.0) 



wo 93/12107 



PCT/US92/10698 



61 



(8.0) (8.1) 



HN^N HN^N 

(0.0) (9.2) 





5 :and <12.0) 

wherein Ri to R^ are as defined for Fonnula 1.0. 

4. The compound of Claim 1 wherein Ri to R^ are 
1 0 each independently selected from the group consisting of H, and Ci to 
Ce ali^. 

.5. The compound of Claim 4 wherein m is 1 . 

15 6. The compound of Claim 4 wherein RS is selected 

from the group consisting of: H. Ci to Ce alkyt. -C(0)0R', -C(0)R^ 
-C(0)NR7R8 and •(CH2)q-R6 wherein R^ is phenyl. 
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7. The compound of Cteim 6 wrtierein m is 1 and R2 is 

H. 

& The compound of Claim 7 wherein is selected 
5 from the group consisting of H and Ci ta Ce alkyl» and is H. 

9. The compound of Claim l¥vherein ^d compound is 
selecfed from the group consisting of compounds having the formula: 



10 




and 




(9.4) 

wherein Ri is selected from the group consisting of: H and Ci to Ce 
alkyl. and R^ is selected from the group consisting of: H. Ci to Ce aikyl, 
-C{0)0R', -C(0)R7, -C(0)NR7R8 arwl -(CH2)q-R8 wherefn R6 is phenyl. 
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1 0. The compound of Claim 9 wherein RS Is selected 
from the grotip consisting of: H and Ci to Ce aDsyl. 

11. The compound of Claim 10 wherein and RS are 
5 independently selected from the group consi^lng of: H and methyl 

12. The compound of Claim 1 wherein said compound 
Is selected from the group constet&ig of: 

CH3 H 
N-A . Ni- 



ls 





. ^ (6.2) ^ (6.3) 





^ (7.2) . (7.3) 

t 

(8.2) . ^ (8.3) 
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13. A pharmaceutical oomposfti(m> for use in treating 
alfeigy. fnffammation, hypertension, glaucoma, sleep'ng disorders, 
5 states of h^r and hypo motility of the gastrointestinal tract, hypo and 
hypera^vfty of the central nervous system. Alzh^ers, Schizophrenia, 
and migraines, comprising a pharmaoeutically acceptable carrier and an 
effective amount of a Compound of Claim 1. 

to 14. A method of fteatihg allergy, inflammatfon. 

hyperfoision, glaucoma, sleeping diisorders. states of hyper and hypo 
motilffy of the gastrointestinal tract, hypo and hyperacUvity of the central 
nervous syst^, Aizheimers. SchLzophreniet, and migraines comprising 
administering an effective amount of a compound of Claim 1 to a patient 

15 In need of such treatment 

' 15. . The use of a compound of Clavn 1 for the 
manufacture of a medicament for use in treatnng allergy, inflammation, 
hypertension, glaucoma, sleeping disocdeis. states of hyper and hypo 
20 motflily of the gastrointestinai tract, hypo and hyperactivity of the central 
nervous system. Aizheimers. Schizophrenia, and migraines. 

1 6. The use of a impound of Claim 1 for the treatment 
of alleigy. inflammation, hypertension, glaucoma, slewing disorders, 
25 states of. hyper and hypo motility of the gastrobitestinal tract, hypo and 
tv^)eractivity of the central nervous s^em, Alzhe&ners. Schizophrenia, 
and migraines. 



30 



17. A method of preparing a phamiaceutical 
composition comprising admixing a com()ound of Claiii) 1 with a 
pharmaoeutically acceptable canrier. 
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ia A process for preparing a compound of Claim 1 

oomprfsinsp 

(A) 

R^ p5 

(7) R 1=1® (8) R 

5 

1) d^>rotecting compound (7) by treatment %vitti dilute 
aqueous acid at a tempemture of about 70 to about 90°C to produoB 
compound (8); 



10 (B) 



R^ 

.R« 



^(17) ^^r3 

t 

1) deprotecting compound (17)» wherein is an alkyi, 
cydoalk^, benzyl, substituted benzyl, aliyi or propargyl group, 

t5 following reaction path 6, by treatment with dilute aqueous add at a 
temperature of about 70 to atx)ut 90"^? to produce compound (19); or 

2) (a) treating compound (17), when R® Is not an R^ 
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groiq). with tetrabutylaininonlum fluoride in tetfahydroftifan at a 
temperabjre of about 0 to about 50°C to produce compound (1^ 

(b1) reacting compound (18) with (0 R^-X ,when RS 
is -C(0)R7, -C(0)0R7'. -C(0)NR7R8 ©r alky!> an organic solvent 
5 optional^ in the presence of a suitabfe base; or (fi) wRh i^A^o, when 
R5 is alkyl. cydoallcyt. ally), propargyl, benzyl or substituted benzyl, 
under hydrogenatnng conditions, or in ttie presence of lstaBhi3(Clsi). in an 
organic solvent: wherein R^a represent an RS group that has one less 
•CH2- group and X represents a suitat>ie leaving group; said raaction 0) 
10 or 00 beir^ performed at a temperature w^in the range of aboitf -30 to 
about 80**C: or 

0)2) reactnng compound (18) with 0=CsN-R7 in an 
inert organic solvent at a temperature in the range of about 20°C fo 
reflux; and 

15 (c) deprotecting the reaction product of (b1) or (132) 

by treatment with dilute aqueous add at a temperature of about 70 to 
about 90"C to produce compound (1 9); 

20 1) 




(a1) reacting compound (25) with Q RS-X .when 
is -C(0)H7. -C(0)0R7', -C(0)NRW or alkyi. in an organic solvent 
25 optional^ fn the presence of a suitable base; or 00 with I^A^HO. when 
1^ is all(yi. cydoalicyl. allyf. propargyl. ben^ or substituted ben^, 
under hydrogenating conditions, or in the presence of NaBI43(CN). in an 
organic solvent; wherefai R^a represente an R^ group that has one less 
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•CH2* group and X represents a suitabte leaving group: said reaction (i) 
or (iQ t>eing perfonned at a temperature within the range of alx>ut -30 to 
about 80*C: or 

(a2) reacting compound (25) with 0=CsN-R7 in an 
5 biert organic solvent at a temperature in the range of about 20**C to 
reflux; and 

(b) deprotecting the reaction product of (al) or (a2) 
by treatment with dHute acpieous add at a temperature of about 70 to 
about 90*t) to produce compound (26): or 
10 2) 




deprotecting compound (24). wherein R is -CH3 or 
•CH2-C6H5. by treatment with dilute aqueous add at a temperature of 
ts about 70 to about 90°C to produce compound (26): 



20 



25 



(D) 



15^ 



(31) 



- 1) deprotecting compound (30). wherein R^ Is an aikyi, 
cyddaikyl, benzyl, substituted benzyl, allyl or propargyi RS group, by 
treatment with cfilute aqueous add at a temperature of about 70 to about 
90**C to iMOduoe compound (31); or 

2) (a) treating compound (30), wherein R^ is a 
protecting group, with tetrabutyiammonium fluoride in tetrahydrofuran at 
a temperature of about 0 to about 50**C: 
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(b1) reacting the reaction product of (a) with (i) R^X 
.when is -C(0)R7 -C(0)0R7'. .C(0)NR7R8 or aiigfi. in an organic 
solvent optionally^ in the presence of a suitable base; or (iO with 
RSA^O. when RS is alkyi, cydoaHcyl. allyl. propargyi. benzyl or 
5 substituted benzyl, under hydrogenating conditions, or in the presence 
of NaBH3(CN}. in an organic solvent; wherein RSA represents an R5 
group that has one less -CH2- group and X represents a suitable leaving 
group; said reaction (Q or 00 being performed at a temperature within 
the range of about -30 to about 80<<2; or 
ta (|b2) reacting the reaction product of (a> with 

ObCsN-R7 in an inert organic solvent at a temperature in the range of 

about 2(r^ to reflux; and 

(c) deprotecting the reaction product of (b1) or (b2} 
by treatment with dilute aqueous acid at a temperature of about 70 to 
15 about 90°C to produce compound (31); 




20 1) deprotecting compound (36). wherein R? is an aHqfl. 

cydoaDcyi. benzyl, substituted benzyl, allyl or propargyi R^ group, by 
treatment with dilute aqueous acid at a temperature of about 70 to about 
90'*C to produce compound (26A); or 

2) (a) treating compound (36), wherein R^ is a 

25 protecting group, with tetrabutylammonium fluroide in tetrahydrofuran at 
a t^perature of atiout 0 to about 50**C; 

(b1) reacting the reaction product of (a) with (D R^X 
.when R5 is -C{0)R^. -C(0)0R7', .C(0)NRW or allcyl, in an organic 
solvent optionally In the presence of a suitabie baser or (ii) with 
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RSA^O. when is alkyt. cycloalkyl. ailyl. propargyl, benzyl or 
substitutod benzyl, under hydrogenating conditions, or In the presence 
of NaBH3(CN). in an organic solvent; wherein RSA represents an RS 
group that has one less •CH2- group and X represents a suitable leaving 
5 group; said reaction (0 or (iO being performed at a temperature within 
the range of atXHit -30 to atXHJt 80*t^; or 

(b2) reacting the reaction product of (a) with 
OsC=N-R7 in an inert organic solvent at a temperature in the range of 
about 20^ to reflux; and 
10 (c) deprotectbig the reaction product of ^1) or (b2) 

by treatment with dilute aqueous acid at a temperature of about 70 to 
about 90*C to produce compound (26A); 




15 

1) (a) reacting compound (41) %vith (0 R^-X .¥vhen RS is 
•C(0)R7 <C(0)0R7'. .C(0)NR7R8 or aOcyl. in an organic solvent 
optionally in ttie presence of a suitable base: or (ii) with RSA^HO. when 

20 R5 is allcyi, cycloalkyl. aHyl, propargyl, benzyl or substituted benzyl. 

under hydrogenating conditions, or in the presence of NaBH3(CN). in an 
organic solvent; wherein R^ represents an R^ group that has one less 
-CH2- group and X represents a suitable leaving group; said reaction (i) 
or (10 befrig performed at a temperature within the range of atx>ut -30 to 

25 about BOPC to produce compound (26A); or 
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(b) reading compound (41) with OsCsN-R7 in an 
inert organic soivant at a tamperaturs in tlie range of at>out 20PC to 
reflux to produce compound (26A); 

6 (Q) 




1) (a) reacting compound (19A' ) witli 0) RS-X .when RS 
l8 -C(0)R7, -CCOPRT*. -C(0)fm7R8 or alkyl. in an organic solvent 

10 optionally In the presence of a suitable base; or OO with rsa^ho, when 
r5 is allcyl, cycloalkyl. allyl, propargyl, benzyl or substituted benzyl, 
under hydrogenating conditions, or in the presence of NaBf^sCCN)^ in an 
organic solvent wherein R^A represents an RS group that has one less 
-CHz- group and X represents a suitable leaving group: said reaction 0) 

15 or 00 being performed at a temperature within the range of about -80 to 
about 80"C to produce compound (1 9A); or 

(b) reacting compound {19A' ) with 0=C=N-R7 ^ an 
inert organic solvent at a temperature in the range of about 20<C to 
reflux to produce compound (19A); 

20 



(H) 




25 



1) (a) reacting compound (8A') with (I) F)^X .when R5 
is -C(0)R7, -C(0)OR^. -C(0)I^W or alleys in an organic solvent 
optionaiiy In the presence of a suSable bas« or Cii) with R^M^O, when 
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is atkyl. cycloalkyt. allyl. proparg^l. benzyl or substitutad benzyl, 
under hydrogenating conditions, orin the presence of NaBHaCCN), bi an 
organic solvent; wherein represents an group that has one less 
-CH2- group and X represents a suitable leaving group; said reaction (i) 
5 or Oi) t>eing performed at a temperature within the range of about -30 to 
about eOPC to produce compound (8A); or 

(b) reacting compound (8A* } with O-MI-R^ in an 
inert organic solvent at a temperature bi the range of about 2Xy*C to 
reflux to produce compound (SA); 




(44*) (44) 



15 



1} deprote^g compound (44* ) treatm^ with 
dilute aqueous acid at a temperature of about 70 to about 90**C to 
produce compound (44); 
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(D 




(45) (45') 



1 ) deproteding compound (45" ). wherein is an 

5 allcyl. cycloalkyl. benzyl, substituted benzyl, allyl or propargyl RS group, 
by treatment wdh dilute aqueous acid at a temperature of about 70 to 
about 90*C to produce compound (45); or 

2) (a) treating compound (45" ). wherein R° is a 
protecting group, with tetrabutylammonium liuroide in tetrahydrofuian at 

10 a temperature of about 0 to about 50**C to produce compound (45' y, 

(b1) reacting compound (45* ) wUh (0 R^X .when R^ 
is -C(0)R7. •C(0)OR^, -C(0)NR W or allcyl. In an organic solvent 
optionally in the presence of a suitable base: or 00 with RSA-cho, when 
RS is aii<yl. cycloalkyl. allyt. proper]^. ben2yl or substituted benzyl, 

15 under hydrogenattng conditions, or in the presence of NaBHaCCN), oi an 
organic solvent; wherein RSA represents an group that has one less 
- -CH2- group and X represents a suitable leaving group: said reaction (0 
or 00 being peiformed at a temperature within the range of about -30 to 
about 80*^ or 

20 (b2) reacting compound (45* ) with 0»CbN4^7 ^ an 

inert organic solvent at a temperature in.the range of about 20<C to 
reflux; and 

(c) deprotecting ttie reaction product of (b1) or (b2) 
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by treatment witti dilute aqueous acici at a temperatune of about 70 to 
atx)ut 90*C to produce compound (45); 



(K) 



5 




1 ) d^)rotecting compound (47" ). wherein is an 
alkyi, cycioallcyf, benzyl, substituted benzyl, allyl or propargyl RS group, 
by treatment with dilute aqueous add at a temperature of about 70 to 

1 0 about 90*>C to produce compound (47): or 

2) (a) tfsating compound (47" ), wherein R^ is a 
protecting group. wRh tetrabutylammonium fluroide in tetrahydrofuran at 
a temperature of about 0 to about 50*C to produce compound (47* ); 

(b1) reacting compound (47' ) with (0 RS-x .when RS 
1 5 is -C(0)R7 -C(0)0R7'. -C(0)NR7R8 or allcyl. in an organic solvent 

c^ionaliy in the presence of a suitable base; or 0i) with R^a^hO. when 
R5 is ail<yl. cydoailcyt, atlyl. propargyl, benzyl or substituted t>enzyf, 
under hydrogenating conditions, or in the presence of NaBH3(CN), in £ui 
organic solvent; wherebi R^ represents an R^ group that has one less 
20 -CHs- group and X represents a suitat^ leaving group; said reaction 0) 
or (10 being performed at a temperature \yithin the range of about -30 to 
about SO^C; or 
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(b2) reading compound (47* ) with OsCsN-R7 in an 
inert oiganic solvent at a temperature in the range of about 20"C to 
reflux; and 

(c) deprotecting the reaction product of (bt> or (b2) 
by treatment with dilute aqueous acid at a temperature of about 70 to 
^x>ut 80^ to produce compound (47); 




Z-N^^N Ri R* HI^N Rl R* 

(51') (51) 



(al) reacting compound (51* ) with (0 R^-X .when RS 
-C(0)R7. -C(0)OR^. <C(0)NR7F)8 or aikyU in an organio solvent 
optionally in the presence of a suitable base; or (ii> with R^A^o. when 
15 is alkyi; cycfoalkyl. aliyi. propargyf. benzyl or substituted ben2yl» 

under hydrogenating conditions, or in the presence of NaBHsfCN), in an 
organic solvent; wherein r^)resents an R^ group that has one less 
-CHz- group and X represents a suitable leaving group; said reaction (0 
or (ii) being performed at a temperature within tfie range of about -30 to 
20 about 80"C; or 

(a2) reacting compound (51' ) with OsCsN-R7 in an 
inert organic solvent at a temperature in the range of about 20^ to 
reflux; and 

(b) deprotecting the reaction product of (al) or (a2) 
25 tyy treatment with dilute aqueous acid at a temperature of about 70 to 
about 90^ to produce compoiffid (51); or 
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2) 




(51" ) (51) 



deprotecting compound (51"). wherein R is -CHs or 
5 -CH^^Hs. by treatment vvitti cfflute aqueous add at a temperature of 
about 70 to about 90^ to produce compound (51); 



(M) 




(52') (52) 

TO 

1) deprotecting compound (52* ). wtierein R^ Is an 
all(yl, cyctoaliQfi. benzyl, substituted benzyl, allyl or propargyi RS group, 
by treatment with dilute aqueous add at a temperature of about 70 to 
about 90°C to produce compound (52); or 

15 2) (a) treating compound (52* ), vt^erein R9 is a 

protecting group, with tetrabutylammonium fluroide in tetrahydrofuran at 
a temperature of about 0 to at)out 50°C; 

(b1) reacting the readipn produd of (a) with (i) R^-X, 
when 1^ is •C(0)R7 -C(0)0R7'. .C(0)NR7Re or aiicyl. in an organic 

20 solvent optionally in the presence of a suitable base; or 01) with 
RSA<;ho. when R5 is aikyl. cycloaltcyi, aliyl. propargyi. benzyl or 
substituted tienzyl, under hydrogenating conditions, or In the presence 
of NaBH3(CN). in an organic solvent; wherein R^ represents an RS 
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group that has one less -CHz- group and X represents a suitable leaving 
group; said reaction (I) or 00 t)eing performed at a temperature within 
the range of about -30 to about BO^'C; or 

0)2) reacting the reacSon product of (a) vMi 
0»C»N-R7 in an inert organiicsoiventat a temperature in the range of 
about 20*C to reflux: and 

(c) depn^te^ing the reactibn product of (b1) or (b2) 
by treatment with dlfuteaqueous acid at a temperature of alx>ut 70 to 
alMut 90^ to produce compound (52); 



(N) - - 

OH R3 r8 




1) converting compound (53) to compound (54) using 
15 an acidic aqueous soiution and a temperature of about 50 to about 
lOO^C. wherein R^' is an H. aO^ (^rcioall<yi, ben^, substituted benzyl, 
allyl or propaipyt group; or 

2) (a) reactvrg confound (54 ). wherein R^' is an H, with (1) R^-x 
.when is -C(0)R7. -C(0)0R7', -C(0)NR7r8 or aikyt, in an organic 
20 solvent optionally in the presence of a suitatriis base: or 00 with R^A. 
CHO. when PP is ali^ <^oalkyI. allyl. propaigyl, benzyl w substituted 
bexayU under hydrogenating conditions, or in the presence of . 
NaBH3(CN). to an oiganic solvmt; wherein R^A represents an R^ group 



5 



10 
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that has one less -CH2- group and X represents a suitable leaving 
group; said reaction (0 or (iO being performed at a temperature within 
the range of about -30 to about SCC to produce compound (55); or 
(b) reacting compound (54). wherein RS' is an H, 
5 with 0»CbN-R7 in an biert organic solvent at a temperature in the range 
of alxMJt 20*C to leflux, to pioduoe compound (55); 



(O) 




10 

1 ) deprotecting compounds (64* ) and (64A' ) by 
treatment with dilute aqueous acid at a temperature of alMut 70 to about 
90*>C to produce compounds (64) and (64A). respectiveiy; 
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(P) 

(66')" H « (66A')R* 



fi3 



I R* I 

(66) "h " {66A) 

1) deprotecUng compounds (66* ) and (66A' ) by 
treatment with dRute aqueous acid at a temperature of about 70 to about 
5 80*^ to produce compounds (66) and (66A). respectively; or 

(Q) Piei»ring compounds of GiaSm 1 . wherein RS is H, 
ty^ reacting an intermediate compound of one of the above process 
steps (A). (B). (C). (D). (E). (F), (G). (H). (I), 0). (K). (L). (M). (N). (O). or 
(P) with aqueous add. at a temperature of about 25 to about 100"C, said 
to Intermediate compound having the imidazole nitrogen piDtected by Z 
and having the nitrogen of the cycifc s&c membered amine substituted 
with •C(O)O^-buty0 or unsubstituted. 

19. A compound of the f ormuia: 




ts 20. A compound of the fonnula: 

(7.3) 
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